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ABSTRACT

Certain fallout samples from Operation CASTLE were
retained for decay rate measurement. The exponent of the
equation At . Aot -k was evaluated from appropriate log-log
plots and found to be in the range 1.1 to 2.03. This range

. of values is larger than that expected from thermal-neutron
fission.
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SUMMARY

The Problem

Since falloiit is a heterogeneous mixture of individual
nuclides each of which has its own decay rate, an experi.
mental determination of the composite decay rate for a
fallout sample is necessary. Certain fallout samples were
retained from Operation CASTLE and their decay rates
measured.

Findings

Most of the values found for the exponent of the” usual
decay e“quation exceeded the value normally used in describ-
ing thermal-neutron fission of U236.
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“ ADMINISTRATIVE INFORMATION

The work reported is a by-product of gross gamma
measurements of certain samp!es made for Project 2.5a,
Operation CASTLE. It was done under Bureau of Ships
Project No. NS 088-001, Subtask 11, Technical Objective
SR-2, DD Form 613 of 2$ May 1955, and NS 081-001,
Subtask 4, Technical Objective AW- 7, DD Form 613 of
6 October 195s.
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INTRODUCTION

During Operation CASTLE, fallout samples were collected from areas
immediately adjacent to and 180 miles from the Pacific Proving Grounds.
These samples were returned to this laboratory for gamma measurements
in a 4.pi high-pressure ionization chamber. A number of samples were
retained for peri Qdic measurements of decay rate. This w-aksdone to
evalqate the range of the exponent in the equation At = Aot , where At
and A. arc the radioactivities at time t and at zero time respectively.
This paper presents the data and the calculated values ~f the exponent
for fallout samples from the first four CASTLE detonations.

EXPERIMENTAL DETAILS

The locations from which the samples were collected are shown in
Figs. 1 and 2. One sample of thatqh from the roof of a hut on the island
of Rongelap was measured. The rern’ainder of the samples received
were of two types: gummed paper and polyethylene fallout collectors. 1

The gummed papers were cut from their cardboard mounts and each
folded to fit the bottom of a 100-ml lusteroid centrifuge tube. These
tubes were then placed in the gamma ionization chamber and the decay
r“ate measured.

The samples from the polyethylene fallout collectors were centrifuged
in preweighed iO()-ml lusteroid centrifuge tubes. These tubes were then
placed in the gamma ionization chamber and the decay rate measured.

The samples from the polyethylene collectors were centrifuged to
separate the liquid from the solid. The liquid volume was measured in
a graduated cylinder, acidified with hydrochloric acid, and concentrated
by evaporation to a volume of less than 75 ml. The only possible error
introduced by the procedure would be the loss of any iodine that may have
been present. The weight of the solid was determined ona semi -microgramatic
balance.

-1-
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The activity of the liquid and of the solid was measured separately in
~he 4-Pi gamma high -pr~ssure ionization chamber. z The decay was -
plotted on app~opriate log-log paper. The ionization chamber utilized
argon gas under a pressure of .60 O psi; the ionization current was
impressed across a high resistance. The resulting voltage was measured
with a vibrating reed electrometer. z Its calibration with respect to
energy and linearity agreed closely with published values.

RESULTS AND DISCUSSION

The data have been summarized in Table 1 and the exponent values,
k, computed for the decay equation. The ‘observed decay curves are
plotted in Figs. 3 through 8.

It has been noted* that these data are within a few percent of the gamma
decay curves calculated from radiochetnical anaiysis. The values of k
for all the samples except two were greater than 1.2.

The range and “magnitude of the exponents are greater than those
reported from Operation TEAPOT. 3 The exponent values derived from
the fallout collected at Operation TEAPOT ranged from 0.9 to 1.3 while
the values from CASTLE ranged from 1.1 to 2.03. It is interesting to
note that beta decay measurements made on rain water collected at
Harvard University’ after Operation CASTLE gave exponents of the same
order of magnitude as those reported here.

Approved by:

(i (R.%-+A&aJ
E. R. TOMPKINS
Head, Chemical
Technology Division

For the Scientific ‘Director

* Personal communication from C. F. Miller of this laboratory.
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